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Erchinger.5^    A noteworthy construction of the same figure is due to von Staudt.
For the case that the prime number *» has the form 2"-fl, the solution of the equation xn —1=0 depends upon the solution of m quadratic equations of which only m — 1 are necessary in the construction of the regular w-gon. It should be observed that for m = 2^ (k a positive integer), the number 2^-f-l may be prime, but, as Euler (1738) first pointed out, is not necessarily prime.f If m is given successively the values
1, 2, 3, 4, 5, 6, 7, 8, 16, 212, 2**, n = %m-\-l will take the respective values
3, 5, 9, 17, 33, 65, 129, 257, 85537, 22l2+l, 2*28+l, of which only 8, 5, 17, 257, 65537 are prime. The remaining numbers are composite; in particular, the last two values of n have respectively the factors 114689 and 167772161. The circle therefore can be divided into 257 or 65537 equal parts by solving respectively 7 or 15 quadratic equations, which is possible by elementary geometric construction.
From the equalities
255=28 —1 = (24 — l)(2*-f 1) = 15-17,        256=28,
65535 = 216 — 1 = (28 — 1) (28 + 1) = 255 - 257, 65536 = 218, it is easily seen that, by elementary geometry, that is, by use of only straight edge and compasses, the circle can be divided respectively into 255, 256, 257 ; 65535, 65536, 65537 equal parts. The process cannot be continued without a break, since n = 232 -{-1 is not prime.
The possibility of an elementary geometric construction of the regular 65535-gon is evident from the following : 65535 = 255 • 257 = 15 • 17 • 257. If the circumference of the circle is 1, then since
* Gauss, Werke, II., p. 187.
t Netto, Substiiutionentheorie, 1882; English by Cole, 1892, p. 187.

